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DO YOU KNOW? 


Experiments with the sense of smell 
indicate that light sniffing is better than 
deep breathing, as a means of determin- 
ing a scent 

Government plant breeders are sub- 
jecting wheat plants in a greenhouse to 
an artificial drought in order to test the 
ot 


resistance varieties 


Queen Elizabeth's physician, Gilbert, 
made experiments with magnetism and 
electricity, and called the 
father of modern electricity. 


has been 


Plastic cream, a form of cream recent- 
ly developed, has 80 per cent. butter 
fat content, compared with 20 to 40 per 
cent. in ordinary table cream. 


The ancient migration of plants and 
animals across the Isthmus of Panama, 
spreading new species both north and 
south, will be studied by a Philadelphia 
expedition. 


Brown, and pink, and gold-colored 
sleet fell in New England one day last 
December, due to various soil material; 
carried through the air. 


Leather’s flexibility depends to a 
large extent on the incorporation of 
oils during manufacture and upon their 
fate in the finished product. 


Snakes in the San Diego zoo have 
been plagued lately with mites that are 
capable of killing snakes, from garter 
snakes to rattlers, in a few days. 


Chinese doctors who prescribed pow. 
dered toads for heart trouble were really 
administering adrenalin, which ts now 
found in certain glands of these toads 


A new organization called the Bear 
Protection Society has for its object the 
education of the public regarding the 
fine points of bears and the conserva- 
tion of the genus. 
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Department, Science News Letter, at publishers’ 
prices, postpaid in the United States. 
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Bacillary Dysentery Germs 
May be Carried in Many Ways 


Some Forms of the Disease Highly Fatal; 
All Precautions Against Spread Should be Taken 


ACILLARY dysentery, recently ept- 
demic in New Jersey and New 
York City, is a painful disease of the 
intestines which attacks with great sud- 
denness after the patient has consumed 
infected food or drink 
Although it ts usually common only 
in the tropics or in military or other 
camps where proper sanitary facilities 
ire not available, an epidemic of this 
disease occasionally breaks out in some 
community, particularly in 
The in- 


northern 
some overcrowded 
fection is usually spread by inadequate 


institution. 


sewage disposal, and through infection 
of water supplies, milk, or other food. 
It is also rarely spread by dysentery 
carriers’ when such persons are en- 
gaged in handling of foods. 

House flies may be held responsible 
for carrying the dysentery organism, 
and precautions should undoubtedly be 


taken wherever the disease is epidemic 
to screen all from these insects 
The germs may also be carried in wind 
blown dust. They may be transferred 
from person to person and from per 
son to food by soiled fingers. 


food 


The guilty bacillus is known in sev- 


there are two 


eral varieties, of which 
groups. The first group was discovered 
by Shiga in 1898 in Japan, and the sec- 
ond by Flexner in Manila. The Flexner 
group includes several strains which re 
act more or less to a serum prepared 
from any one strain. These serums have 
very little effect on the Shiga group, 
however, and serum prepared from the 
Shiga group has little effect on the 
Flexner strains. The strain found in 
the United States is usually of the Flex- 
ner-Harris type. 

The onset of the disease is very sud- 
den and may take place within 48 hours 





AGAIN VENTURING 


The famous bathysphere of Dr. William Beebe being put in shape for further inves- 
tigation of submarine depths off Bermuda. A workman is installing new quartz windows, 
three inches thick, through which Dr. Beebe is observing oceanic life and environment: 


OO 


) 34 
after the infection. Within two days. 
the patient may be seriously ill, de 
lirious, feverish, and in great pain. 


Death may occur by the third or fourth 
day 

In cases of moderate severity, the pa 
tient may be convalescent in two or three 
weeks, but in the meantime he has be- 
come greatly emaciated. There is, how 
ever, form of the 
lasts many weeks or months. The death 
rate is very high in the severe forms 


one disease which 


Bacillary dysentery is an entirely dif 
ferent disease from amebic dysentery. 
the intestinal ailment which spread 
mong the guests of two hotels in Chi 
cago during 1933. 

\ s Lette {ug i ga 19 


Three-Inch Thick Quartz 
Windows for Bathysphere 


HO WOULD break a 
window pane that cost $160? And 
not a large window, either. One just 
eight inches in diameter 
That is the cost of the quartz windows 
which are installed in the bathysphere 
of Dr. William Beebe, who is now re 
newing his undersea biological studies. 


want to 


The bathysphere windows are only 
eight inches across, but they are three 
inches thick to withstand the enormous 
water pressures far below the surface. 
The price of $160 for the windows in 
the rough may be high as judged by 
ordinary glass but considering the diff 
culties of fusing quartz their cost is con- 
sidered low by engineers. 

Quartz has a compression strength 16 
times greater than glass and yet ex- 
pands so little as the temperature 
changes that a red-hot piece of it may 
be plunged into cold water without 
cracking. It is ideal material for under- 
water windows. 

If quartz were fused in air the re- 
sultant chunks would not be usable for 
windows because of the formation of 
thousands of tiny gas bubbles. 

To get clear blocks, the quartz is 
melted in a vacuum and while molten 
it is subjected to a high gas pressure. 
The pressure either blots out the bub- 
bles entirely or greatly reduces them 
in size. 

The quartz windows for Dr. Beebe’s 
bathysphere were fabricated at the Gen- 
eral Electric Company laboratories at 
West Lynn, Mass., and ground by the 
A. D. Jones Optical works at Cam- 
bridge, Mas 


NSoier 
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Lost Dories Located 
By Radio Direction Finder 


fishermen in small 
the Grand Banks of 
drifting to sea in a fog can now be 
overcome by the use of small radio trans- 


ANGER to 


dories on 


mitting sets which signal the position 
of the scattered craft. 

Each dory, as it sets out for fishing, 
carries a small 20-pound radio transmit- 
ter. If there is a dense fog at sea when 
the work is done the little craft starts 
sending out a code signal. The mother 
ship has aboard a radio direction finder 
and thus locates the line to each dory. 

Tests made by Frank Bludworth of 


New York City, in cooperation with 
the fishing schooner Mary M., show 
that dories can be located for a dis 
tance up to six miles. The new devel- 


opment is reported in the current issue 
of Electronics 
Science Newe Lette duguat 18 193 
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AS IT IS NOW 


Scene of actual construction progress on Norris Dam on the Tennessee Valley power 
project. 


World's Deepest Mine 
To Be Air Conditioned 


HAT will be the largest installa- 

tion of air conditioning equip- 
ment in the world will soon be placed 
in the famous Robinson Deep Mine 
near Johannesburg, South Africa. The 
deepest point in the mine is three miles 
on an incline below 


earth and 


the surface of the 
measured vertically, 8,380 
reet . 
Contracts for the work have just been 
Interna- 
tional, Inc., foreign division of the well 
known American air conditioning firm. 


issued to the Carrier-Brunswick 


Miners working in the gold mines on 
the Rand gold belt must toil in tem 
peratures of between 100 to 120 degrees 
Fahrenheit with a relative humidity of 
from 90 to 100 per cent. Extension of 
mining operations to still lower levels 
appears impossible if working conditions 
are not made more comfortable. Yet the 
high price of gold demands further ex- 
tension of operations. Air conditioning, 
it is expected, w ill increase the efficiency 
of the miners, reduce loss of life due 
to heat stroke and reduce accidents due 
to the 

The high temperature in deep mines 
rise in temperature 


severe conditions of labor 


is the result of th 


due to adiabatic compression caused by 
the increasing pressure of air as one 
goes to lower and lower levels. A tem- 
perature increase of five degrees for 
every 1,000 feet of mine depth is the 
average. 

The excessive humidity arises from 
water seepage into the mine shafts and 
the mandatory wetting down of mine 
walls following every blasting operation 
or drilling where dust is raised. The 
quartz dust thrown into the air after 
these operations must be washed out to 
insure workable mining conditions. 

The air conditioning equipment to be 
installed will comprise refrigerating ap- 
paratus having the cooling effect of 
1,000,000 pounds of ice. The installa- 
tion will exceed in cooling capacity the 
installation of the great R. C. A. Build- 
ing in Radio City, New York. It will 
be the largest in the world. 

Present plans call for the cooling 
plant on the surface which will pour 
cooled and dehumidified air into the 
deep mine at the rate of 400,000 cubic 
feet each minute. This air will! be dis- 
tributed by the present ventilating sys- 
tem of the mine 


Studies of working efficiency in at- 
mospheres of high temperatures and va- 
rious humidities indicate that only 30 
per cent. as much work can be accom- 
plished steadily in air at 100 degrees 
Fahrenheit and 100 per cent. relative 
humidity as in air at 100 degrees and 
60 per cent. relative humidity. Again 
it's not the heat but the humidity.” 

With a system cooling air and taking 
away some of its excessive water con- 
tent a great gain in working efficiency 
should result. Moreover the washing 
down of the walls can be continued, for 
the excess humidity thus created will be 
rapidly dissipated by the system. 

News Letter 1935 
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U. S. Has 43 Per Cent. 
Of World’s Radio Sets 


HE United States not only leads the 

world in its number of radio sets, 
but nearly has more than all of Europe. 

Statistics just compiled by the U. S. 
Department of Commerce give the radio 
census of the United States as 18,500,- 
000 sets as compared to a world total 
of 42,540,239. Radio sets in Europe to- 
tal 18,594,605. 

The United States has 585 of the 
world’s 1.497 medium wave broadcast- 
ing stations. This entirely eclipses Eu- 
rope’s number of 215 medium wave sta- 
tions. 


iugquet 18, 19384 
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Grand Coulee or Boulder Dam: 
Which Holds Honors for Size? 


News LETTER for August 


Boulder Dam Highest, Impounds Most Water; 
Grand Coulee Longest, Provides Most Power 


NCOURAGEMENT given the na- 

tion by President Roosevelt's ex- 
pressed faith in the Grand Coulee and 
other power projects brings up the 
question, which is the world’s largest 
dam ? 

Resulting opinions are immediate 
but confusing. Boulder is the largest 
dam: it cost more and holds more wa- 
ter. . . . Grand Coulee is the largest; 
the water it does hold is capable of 
producing more horsepower. 

And so the argument continues. As 
each yardstick comes up it is found that 
both dams have numerous claims to 
greatness. 

In dollars and cents the Colorado 
project wins. Its total cost of $165,000,- 
000 is nearly three times as much as the 
$63,000,000 that will be spent for the 
Columbia Basin project. 

Grand Coulee will eventually gen- 
erate 2,225,000 horsepower. This is a 
substantial margin over the 1,835,000 
horsepower that will be harnessed in 
Black Canyon. Grand Coulee will also 
be the longest concrete masonry dam 
in the world. Here it has two sets of 
figures to offer. The low dam to be 
constructed first for power alone has a 
crest length of 3,400 feet. When this is 
capped with more concrete for the sub- 
sequent irrigation project it will be 4,000 
feet long with a maximum height of 
500 feet above the lowest foundation. 

Boulder is only 1,180 feet along the 
crest. On the other hand it will be 726 
feet high, another world’s record. 

The reservoir impounded by the 
Boulder Dam contains 30,500,000 acre 
feet, or 5,000 gallons of water for every 
human being on earth. Grand Coulee 
contains only 1,200,000 acre feet, its res- 
ervoir extending about 50 miles up the 
Columbia River. The normal course of 
the Colorado, however, will be sub- 
merged a distance of 115 miles by the 
man-made lake, giving a total shore- 
line of about 550 miles. 

In the amount of masonry to be 


poured into each structure Grand 
Coulee will be surpassed by Boulder 
Dam. The latter will contain about 


,200,000 cubic yards of concrete in the 
dam, power plant, and nearby works. 
This amount, if placed on an average 
city block, would rise to a height great- 
er than that of the 1,248-foot Empire 
State Building in New York. 

Comparisons continue endlessly in 
the same way. The safest position to 
take is a neutral one or to point with 
pride to American versus foreign proj- 


ects. 


Quakes Most Frequent 
At Night and in Winter 


F YOU LIVE in a of weak 


region 


earthquake shocks, as in the United 
States, the greatest number recorded oc- 
cur during the night with a maximum 
around midnight. On a yearly basis the 
greatest number occur in winter. 


18, 


1934 LOL 
In geologically unstable regions, like 
Italy and Japan, where earthquake 


shocks are strong the maximum number 
occur during the daytime around noon. 
More occur in summer than in winter. 

Dr. Charles Davison of Cambridge, 
reporting to the Journal of Geology, 
suggests that the noon and summer 
maxima are linked with the elevation or 
swelling of the earth’s crust. The mid- 
night and winter maxima correspond, 
he thinks, to a contraction of the crust. 
Letter, August 18, 1934 
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91 Miles of Tunnels in 
World’s Longest Aqueduct 


O CARRY water 241 miles across 

the sweltering deserts of southern 
California, the world’s longest single 
aqueduct will pierce hills and mountains 
in 29 different places. 

A total of 91 miles of tunnels will 
be necessary before Colorado River wa- 
ter can flow from the Parker Dam on 
the border between Arizona and Cali- 
fornia to thirteen cities of the Los An- 
geles metropolitan area. 

Tunnel driving operations are at a 
maximum this year in the $220,000,000 
project to maintain a flow of water 
across one of the most arid regions in 
the United States. Completion of the 
lined tunnels is not scheduled until 
1938, R. M. Merriman, superintendent, 





WHEN IT’S FINISHED 
Norris Dam on the Tennessee River as it may look when finished. Artist’s drawing shows 
idealized view of the dam and the great lake of water it will store. Drawing from The 
Explosives Engineer, courtesy The Hercules Powder Co. 








102 OCIEN ¢ 
Coachella District of the Metropolitan 
Water District of Southern California, 
has reported to the Engineering News- 
Record. 

At present thirteen contractors are at 
work on 58 miles of tunnels, in addi- 
tion to the Metropolitan Water Dis- 
trict's crews, working on the other 33 
miles. Each contractor maintains an in- 
dependent camp, roadway, and water 
facilities. heat 
many of the camps are equipped with 


Because of excessive 


air-cooling systems. 


The East Coachella tunnel, running 
through a range of hills whose peaks 
rise to about 3,000 feet is the longest 
Its length of 18.3 miles 
will exceed that of the 18.1-mile 
Shandaken Tunnel in the Catskill 
iqueduct to New York City, which is 
at present the world’s longest tunnel. 


in the series 
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New Motor Roads Planned 
For Hundred-Mile Speeds 


REPARING for the automobile of 
the future, progressive highway en- 
gineers are designing roads to accom- 
modate cars travelling at speeds of 90 
to 100 miles an hour. 
_ Oregon is now designing roadways 
for twice the normal driving speeds by 
adjusting curves, visibility distance, and 
smoothness of road, the current Engi- 
& News-Record reports. High- 
way officials of the neighboring state of 
Washington are planning their roads on 
a similar high-speed basis. 


neering 


Until the automobile is improved to 
the point of being able to average 100 
miles per hour the new highways will 
mean much greater safety for cars trav- 
elling them at the present average 
speeds of 45 to 50 miles per hour. They 
are far smoother, the curves more open, 
and the driver is permitted to see much 
farther ahead than on the ordinary road- 
way as now constructed. 


Foresight in the construction of roads 
has been encouraged by the example of 
the past. There are many trunk high- 
ways built a dozen years ago that can 
now, with the advances in automobile 
design, permit only the leisurely gaits 
of the past decade 

The Columbia River Highway was 
cited as an example of this. Built a lit- 
tle over 12 years ago, it was designed to 
fulfill adequately the conditions of that 
time. Now it can qualify only as an 
artery for easy sightseeing travel. 

Serience Vews Letter fuguet 78 1934 
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Dinosaur Teeth Give Hope 
Of Finding Rare Skull 


Paleontologist Expects to Use Airplane in Search 
For More Saurian Sites at Close of Season’s Work 


UESTION Mark Quarry, near Bill- 
ings, Mont., now being “mined” 

for dinosaur fossils by the American 
Museum-Sinclair Dinosaur Expedition 
under the leadership of Dr. Barnum 
Brown, may be on the eve of yielding a 
skull, to “head up” at least one of the 
hitherto quite skull-less dozen saurian 
skeletons found piled together as in a 
titanic charnel-house. 

Dr. Brown describes the find in a 
statement given to Science Service: 

“The first trace of the whereabouts 
of any of the skulls of the twelve 
sauropods in the fossil deposits on 
which we are working, is a group of 
eight teeth lying parallel and evidently 
in normal position close to and partly 
beneath a large vertebra. The roots of 
the teeth, which are about two inches 
long but very narrow, extend into thin 
bone which I believe to be part of the 
skull. 


May be Barosaur 


The finding of this skull is a mat- 
ter of vast relief as all other parts of 
a skeleton have been discovered and 
naturally headless sauropods would not 
make a complete exhibit. An important 
angle of the finding of the teeth is that 
they give the first indication of the 
type of sauropod we are dealing with. 
Such casual study as I have given them 
indicate that the creature to which they 
belonged may have been a hitherto un- 
described type of Barosaurus, of which 
no skull has ever been found. 

“It goes without saying that we are 
going ahead with the greatest possible 
vigilance so that not a bone fragment 
will escape us.” 

If Dr. Brown's conjecture that the 
teeth and possible skull fragment be- 
long to a Barosaur, the find will be of 
outstanding importance, for though 
skeletons of this type of dinosaur have 
been found in the past, none of them 
has ever had a skull with itt. The 
Barosaurs resembled the Diplodocus 
type of dinosaur: enormous potbellied 
creatures that walked on all fours, with 
tremendously long mecks and even 


longer tapering tails. Diplodocus heads 
were ridiculously small, in comparison 
to their huge size; it is not improbable 
that Barosaur heads resembled them. 
Dr. Brown's new find may help to 
throw light on this point. 

Dinosaur hunting from an airplane is 
the thrill that awaits Br. Brown after 
he has completed his summer's work on 
his great “mine” of dinosaur fossil 
bones. This airplane dinosaur hunt will 
not be a romantic search for a Wellsian 
“lost world” of still-living monsters. 
The last dinosaurs died millions of years 
ago. Only their fossil bones remain, 
but these are worth the search for their 
scientific value. The formations in which 
they are embedded are frequently so 
situated that they are hard to approach 
from the ground, yet are easy to see 
from the air. Hence Dr. Brown's plans 
for an airplane reconnaissance, to be 
made some time late this month or 
early in September. 

“The job we have before us—pack- 
ing and preparing fully 50,000 pounds 
of fossil bones for shipment—is a ma- 
jor undertaking,” Dr. Brown continued. 
“TI figure that we will have about 4,500 
bones to look after. They range from 
hip bones that weigh several hundred 
pounds apiece to tail joints that tip the 
scales at only a few ounces. 


Searching the Dust 


“Our task of removing the top layer 
is a ticklish one lest we should disrupt 
or ruin any of the underlying bones. 
We are moving entirely in the dark, and 
the fact that we have to proceed with 
great caution may make it necessary for 
us to prolong our work beyond the late 
summer or early fall. 

“Another factor that slows us up 1s 
the continual cropping up of small but 
important pieces of fossil. We virtually 
have to sift every handful of soil to 
make sure that such items as fragments 
of petrified skin, teeth and bones of 
diminutive sauropods are not thrown 
into the discard. 

“As the result of steadily growing 
importance of this deposit I may be 
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compelled to postpone my search for 
further trace of the bantam dinosaur | 
discovered in Montana last year. 


"I do plan, however, to make a sur- 
vey by airplane of the fossil beds in 
northwestern and southwestern regions 
during the latter part of August or in 
September.’ 


PALE 


Rhino With “Schnozzle” 
Found In Oregon Fossil Bed 


QUIPPED- with a _ pronounced 

“schnozzle,” the skull of a unique 
species of extinct rhinoceros has been 
discovered by a party of scientists from 
the California Institute of Technology, 
working in the fossil-rich John Day 
Beds in Oregon. The specimen, which 
is the most complete rhinoceros skull 
found in this region for many years, 
shows by its outline that the animal 
had an extended proboscis, instead of 
the bluntly rounded nose of modern 
rhino species. 

The skull found while Dr. Chester 
A. Stock, paleontologist, and Eustace L. 
Furlong, curator, were scouting for new 
beds to explore, contains a full upper 
set of teeth, including the front teeth 
that form the ‘“‘schnozzle.” 

The lower jaw was in fragments, 
most of which had disappeared. The 
fossil was removed from Miocene geo- 
logic strata, giving the animal an age 
of at least 10,000,000 years. 

Letter fugust 18 
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PSYCHOLOGY 


Sleep Preferences Not 
Set by “Handedness” 


HETHER you are right-handed 

or left-handed does not determine 
the side on which you prefer to go to 
sleep, Drs. Richard Stradling and Don- 
ald A. Laird of the Psychological Lab- 
oratory, Hamilton, N. Y., report in an 
article soon to appear in the Journal of 
Abnormal and Social Psychology. 

A questionnaire filled out by persons 
listed in Who's Who revealed that the 
majority of both right- and left-handed 
persons prefer the right side for sleep, 
but the proportion preferring the left 
side is somewhat larger among the left- 
handed. Another investigation by the 
same authors indicated that Sleep comes 
more quickly, and is more restful when 
attempted on the preferred side. 

Science News Letter, 
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Shooting Star Light 
Tells Speed of Meteors 


HOOTING stars seen a few nights 
ago, when the Perseid swarm of 
meteors intercepted the orbit of the 
earth, gave off brilliant light, but they 
were probably not much larger than an 
eighth of an inch across about 
twice the size of the head of a pin. 
Even the larger ones probably weighed 
only about one-fifth of an ounce. Most 
of the bright streaks of light visible 
came from about 70 miles above the 
surface of the earth, far higher than 
man can now hope to rise in the strato- 


just 


sphere. 

Prof. C. C. Wylie of the University 
of Iowa tells how it is possible for sci- 
entists to sit in their observatories on the 
earth and predict how large and how 
heavy a shooting star will be, as it 
streaks across the sky above their heads. 

The light from shooting stars, Prof. 
Wylie indicates, is visible evidence that 
the tiny specks of cosmic matter have 
energy due to their motion. It seems 
reasonable, he adds, to assume that the 
same fraction of this motion energy is 
converted into light in the case of the 
small shooting stars as it is for the 
large meteors which have survived their 
journey through the earth's atmosphere 
and reached the globe's surface, there 
to become known as meteorites. 

Some meteorites which have fallen in 
different parts of the world weigh about 
800 pounds. From the intensity of the 
light they emitted in falling (some were 
said to have turned night into day), Dr. 
Wylie estimates that their mass when 
high above the earth could have been 
as much as 10,000 pounds. The approx- 
imate velocity of these great meteors is 
known (probably it is fifty-five miles 
per second), while the mass is the five 
tons indicated. By estimates on the 
comparative light emitted by a great 
meteor and the tiny shooting stars as- 
tronomers calculate that the relative 
masses are 40,000,000 to one. Or the 
mass of the shooting star is 114 milli- 
grams, just about one three-hundredth 
part of an ounce. 

It is generally said that the light from 
the shooting stars is caused by their 
combustion as they strike the air of the 
earth. It is now agreed that much of 
the light from a shooting star is caused 
by the compression of the gas ahead of 


the meteor which makes it glow and 
give off radiation. Later, if the meteor 
is large enough to survive to reach 
lower levels, it becomes heated up to 
incandescence and then emits the 
thermal radiation. For the tiny shooting 
stars, however, this last kind of light 
may very well be the exception. For 
the great meteors surviving to reach the 
earth the reverse situation is probably 
true. 
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Atmosphere of Venus 
Thick With Carbon Dioxide 


ENUS, the planet perpetually en- 

shrouded in a fog-like atmosphere, 
has great quantities of carbon dioxide 
in the air above it. 

Investigation by Drs. Walter S. 
Adams and Theodore Dunham, Jr., of 
Carnegie Institution's Mt. Wilson Ob- 
servatory, demonstrated the existence of 
carbon dioxide on Venus in 1932, but 
an estimate of the quantity present was 
virtually impossible because it was not 
known how much the gas absorbed light 
passing through it. 

Dr. Arthur Adel of the University of 
Michigan reports in a letter to the edi- 
tor of the Physical Review that he has 
succeeded in obtaining the same carbon 
dioxide absorption bands in the lab- 
oratory as the Mt. Wilson astronomers 
found in the light from Venus. Dr. 
Adel’s measurements make it possible 
to form an estimate of the quantity of 
carbon dioxide present in the planet. 

“In the upper strata alone,” he says, 
“Venus possesses 10,000 times as much 
carbon dioxide as is present in the en- 
tire atmosphere of the earth.” 

Dr. Adel, as a physicist, does not 
speculate on what such a vast quantity 
of carbon dioxide on Venus means in 
terms of possible life on the vapor- 
obscured surface of the planet. The 
presence of carbon dioxide is so closely 
connected, however, with life of some 
sort, either animal or plant, that one can 
wonder what the surface conditions of 
the planet would disclose if science ever 
finds some way of piercing through the 
fogs which now shut out the view. 

Science Vewes 
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Fog-Dissipating Chemical 
Is Calcium Chloride 


HE MYSTERIOUS chemical used in 
the recent fog-dissipating experi- 
ments at Massachusetts Institute of Tech- 
nology was the common substance cal- 
cium chloride. Calcium chloride is the 
well-known material used as a drying 
agent because of its affinity for water. 
When first prepared, each molecule 
of calcium chloride consists of one atom 
of calcium combined with two atoms 
of chlorine. When exposed to water 
either in the liquid or vapor form 
each calcium chloride molecule is capa- 
ble of picking up six molecules of wa- 
ter. Calcium chloride in a saturated so- 
lution freezes at a temperature of 48 
degrees below zero Centigrade, and is 
much used as brine in refrigeration. 
While the actual chemical used in the 
fog-destroying tests is common enough, 
the design of the tiny nozzles from 
which the chemical is sprayed is still a 
closely guarded secret. Applications have 
been made for patents on the nozzle de- 
sign. The principal function of the spe- 
cial nozzles is to release small globules 
of spray of a uniform and definite size. 
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Deuterium Serves as Tracer 
In Following Reactions 


HE technique of substituting atoms 

of deuterium, the “heavy” kind of 
hydrogen, for the ordinary hydrogen 
atoms in a substance has disclosed why 
ammonia breaks up under the action of 
ultraviolet light. 

Prof. Hugh S. Taylor of Princeton 
University and Dr. Joseph C. Jungers, 
exchange research fellow from Louvain 
University, Belgium, have just described 
how they solved the breaking down of 
ammonia by light through the use of 
heavy hydrogen atoms as ‘‘tracers.”’ 

When ultraviolet light shines on am- 
monia, which consists of one atom of 
nitrogen and three atoms of hydrogen, it 
breaks up into two things: a free atom 
of hydrogen and a substance consisting 
of one nitrogen and two hydrogen 
atoms in combination 

The Princeton scientists mixed 
monia and deuterium gas in a quartz 
vessel. This quartz vessel was exposed 
By passing other 


am- 


to ultraviolet light 


light through the vessel and measuring 
its absorption with a spectrograph. Prof. 
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Taylor and Dr. Jungers were able to 
trace the driving out of the ordinary 
hydrogen by the deuterium. 

First they obtained absorption spectra 
in which one atom of deuterium had re- 
placed one hydrogen atom. Next they 
found two atoms of deuterium had 
worked their way into the mixture. Fi- 
nally the third deuterium atom replaced 
the last hydrogen atom in each mole- 
cule and they had a substance contain- 
ing one nitrogen atom and three deu- 
terium atoms. Each step in the process 
was traced through with the spectro- 
graph. 
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BACTERIOLOGY 


Parchment-Like Membranes 
Made by Micro-Organisms 


LIME - producing _ micro-organisms 

that are a harmful factor in the pulp 
and paper industry have been turned to 
practical account by Dr. J. R. Sanborn 
of the International Paper Company, 
Glens Falls, N. Y. 

These organisms, Dr. Sanborn re- 
ported to the Society of American Bac- 
teriologists, will form, under the spe- 
cial methods of cultivation, doughy or 
rubbery slime clots. The clots are con- 
verted by agitation in water into a cel- 
lulose-like suspension. This is deposited 
in a thin layer and the water is with- 
drawn. The slime particles merge or 
coalesce, forming a continuous mem- 
brane. The completed sheet is semi- 
transparent and parchment-like. 

Vews Letter fuguat 18 
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FISHERIES 


Poacher “Pantslegs” Fish 
Stolen From Hatchery 


ANY ‘“‘fish-stories’”’ arise from the 
efforts of U. S. Bureau of Fish- 
eries officials to prevent poachers from 
making off with Uncle Sam's large fam- 
ily of trout. 
The most recent classic of this nature 
is offered by the Bureau at its face value. 
Among other visitors at a hatchery 
one visitor in particular was seen to sit 
day after day at the water's edge, ap- 
parently in rapt admiration of the 
scenery. Through one of the legs of a 
large pair of overalls he lowered a 
baited line. On striking, the fish was 
unceremoniously hauled in through a 


pocket and the visitor nonchalantly 
walked away. 
Science News Letter iugust 18, 1934 
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ANTHROPOLOGY 


Mediterranean, Not Nordic, 
Real Maker of Civilization 


HE IDEA of Nordic supremacy be- 

ing urged so strongly in present-day 
Germany was repudiated by Sir G. EI- 
liot Smith, British authority in anthro- 
pology, who told the International Con- 
gress of Anthropological and Ethnologi- 
cal Sciences, in London, that civilization 
is essentially a creation of southern or 
Mediterranean peoples. 

“Whether civilization originated in 
Egypt, Sumer (a part of Babylonia), 
India or elsewhere,’ said Prof. Smith, 
“there is now evidence it was the work 
of the Mediterranean race. It is impor- 
tant to emphasize this fact at this time 
when distinctive qualities of mind and 
character are being attributed to the 
Nordic race and the so-called Aryan 
people.” 

Science News Letter iuguat 18, 1934 


PHYSIOLOG 


Hormone Test For Sex 
Proves of No Value 


OPE that a real sex determination 
test had been developed at last has 
been dashed by investigations of Drs. 
Douglas P. Murphy and George S. De 
Rényi of the University of Pennsylvania 
School of Medicine. 

The test, developed by Dr. John H. 
Dorn and Edward I. Sugarman of San 
Francisco, depended on their reported 
discovery that the kidney excretion of 
the expectant mother contains one kind 
of hormone if the baby will be a girl 
and another if it will be a boy. When 
the baby is to be a girl, this hormone 
would stimulate precocious sexual de- 
velopment in immature male rabbits. The 
test was said to be successful in 80 out 
of 85 cases. 

The Philadelphia scientists tried the 
test, but were unable to get the same 
results. _ Consequently Drs. Murphy 
and De Rényi conclude that the test 
does not give a means of predicting sex 
in the human race. 


Science News Letter Auguat 18, 1934 
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CHEMISTRY 


New “Element 93” May be 
Isotope of Element 91 


LEMENT 93, discovered by Dr. En- 

rico Fermi of the Royal University 
in Rome, may not be a new element 
after all but merely a different form of 
the already known element 91. 

This is the verdict of Drs. A. V. 
Grosse and M. Agruss of the chem- 
istry department of the University of 
Chicago, who report that Fermi’s super- 
heavy element 93 may very well be an 
isotope of element 91 and not, therefore, 
a completely new element as supposed. 

Announcing their results in a letter to 
the editor of the Physical Review, the 
Chicago investigators disclose that by 
using the chemical tests which the Ital- 
ian scientist employed to prove the na- 
ture of his element 93, they obtained 
the same set of reactions by working 
with element 91. They found, for ex- 
ample, that element 91 is precipitated 
by the use of manganese from acid 
solution. 

The similar results raise the natural 
question about the reality of Dr. 
Fermi's element 93 and force the Chi- 
cago scientists to report, ““We are forced 
to conclude (unless evidence to the con- 
trary is provided) that the product of 
uranium with a half period of 13 min- 
utes [referring to Fermi’s element} is 
an isotope of element 91.” 

Science News Letter, 
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Civil War Papers Better 
Preserved Than Later Ones 


HE YEAR 1868 seems to have been 

the nineteenth century's deadline for 
printing newspapers that would resist 
the damaging effects of time. 

Papers printed before that time are 
in excellent condition; those printed 
later are probably doomed to extinction 
through decay of the paper. In fact, 
Civil War editions are found to be in 
more readable condition than the Span- 
ish War records of 1898, and in a few 
cases this superiority exists over World 
War accounts. 
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A recent study of old copies made by 
B. W. Scribner of the National Bureau 
of Standards determined that the rag 
fiber paper on which news was printed 
before 1868 was more resistant. The 
older newspapers were found to be still 
in excellent condition, and, Bureau sci- 
entists state, should endure indefinitely 
if preserved from outside influences. 

Most of the editions appearing after 
that date, however, contained a crude 
ground-wood fiber. They were generally 
found to be in an advanced state of 
decay. 

The resumption in 1927 of printing 
permanent library editions on paper 
composed of high-grade fibers will prob- 
ably preserve some of the later records. 
Tests showed that satisfactory papers 
have been developed for this purpose. 

In 1931 the Bureau devised a test to 
determine if news print paper would 
withstand the effects of age. This was to 
bake a sample copy for 72 hours at the 
temperature of boiling water, 212 de- 
grees Fahrenheit. If it stands up under 
that it is suitable for permanent library 
editions 

Copies of the oldest American news- 
paper, The Boston News Letter, printed 
in 1704, were found by the National 
Bureau of Standards several years ago 
to have retained their strength and 
pliability for the 227 years since publi- 
cation. 

News Letter, August 18, 1934 


Science 


CHEMISTRY 


Light Weakens Silk 
By “Burning” It 


F WOMEN could wear their silk 

dresses in a vacuum they should be 
able to wear them much longer than 
they do now without loss of the origi- 
nal strength of the silk fibers. 

This is one way of saying that the 
loss of strength of silk when exposed 
to light occurs not so much because the 
light shines on it as because the pres- 
ence of oxygen makes the silk slowly 
“burn up” or oxidize. 

Studies at the National Bureau of 
Standards by Dr. Milton Harris indi- 


cate that samples of silk fabric, ex- 
posed to daylight for four months 
while enclosed in an evacuated con- 


tainer, have as much tensile strength as 
they had at the start. 

Similar samples of silk exposed to the 
same light but in moist oxygen showed 
a 10 per cent. loss of strength in the 
same time. 
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MEDICINE 


Raw Apple Diet Used to 
Treat “Summer Complaint” 


HILDREN who do not like bitter 

medicine will be pleased to hear 
that a raw apple diet is now being used 
to treat that childhood ill known as 
“summer complaint.” 

Dr. Harry Beckman, professor of 
pharmacology at Marquette University 
School of Medicine, Milwaukee, de- 
scribes it in a new book. 

Some inquisitive person was recently 
searching through an old “Volksmittel” 
or German remedy book and found that 
at one time apples were used as a cure 
for the dreaded “summer complaint” or 
diarrhea in infants and children. 

Medical men saw its possibilities. 
They began to experiment and found 
that children did get well on the diet. 

Ripe, mellow apples are peeled and 
cored and grated into a paste, fed to the 
patient for two days. No other food is 
given and there is no limit to the 
amount that can be eaten. At the end 
of two days the patient is put on a nor- 
mal diet, consisting of food rich in 
proteins and poor in milk and fats. If 
the cure is not completed another two 
days of apples seems to be sufficient. 
duguat 18, 1934 
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Howler Monkeys Have 
“Social State” in Jungle 


_— in the jungle tree-tops is not nec- 
essarily the remorseless struggle for 
existence that it is commonly depicted 
as being. Howler monkeys, among the 
most interesting and certainly the nois- 
iest of our long-tailed zoological cousins, 
live in a decently considerate social 
state, Dr. C. R. Carpenter of Yale Uni- 
versity has discovered, in the course of 
long and patient observations of their 
ways. 

Howlers, Dr. Carpenter says, live in 
groups without apparent “bosses” or 
leaders. They do not fight each other 
over food or territory. They do not de- 
sert the old or disabled members of their 
clan. And when a common danger 
threatens, they take common action 
against it. 

Howler monkeys seem to have a kind 
of language. Dr. Carpenter distin- 
guished nine kinds of voice-sounds, each 
with a distinctive response on the part 
of other members of the group. 


Science News Letter, August 18, 1934 
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The Impending Desert 


Erosion, Attacking Farmlands, Grazing Areas and Forests, 
Cuts Soil Into Sterile Gullies, Useless for Centuries 


By DR. FRANK THONE 


RAY-YELLOW borne on a 
dry, scornful wind, fogged out the 


dust, 


sun over Eastern seaboard cities for a 
day last spring. People looked and 
wondered. Housewives were annoyed: 
Airplanes had to 
navigation was 


more cleaning to do. 
stay grounded. Port 
doubtful 

Then the sky cleared, and business 
went briskly forward again. But peo- 
ple remembered. For a long time they 
will remember. They will tell their chil- 
dren, their grandchildren of the Great 
Dust Storm of '34. 


Bread Upon the Winds 


They will have this portentous thing 
to tell about as long as they live. But 
only on one condition. That is, that 
they now take steps to keep others like 
it from coming again. From coming 
again so often, and so calamitously, 
that there will be no thrill in the tell- 
ing, because such storms shall have be- 
come a burdensome commonplace. 

An impoverishing commonplace, too. 
For when the peeved housewife re- 
vacuumed her rugs and dusted her fur- 
niture, after the sifting dust had passed 
on, she was throwing bread out of the 
house. Not this year's bread; next 
year’s. Bread that might have grown as 
wheat on a farm in Kansas or western 
lowa, but now can never be harvested 
or milled or baked. Lost bread. 

For that great dust storm, the first of 
its kind that ever blew so far as the 
Eastern seaboard, was made of the best 
topsoil of the Midwestern grainlands. 
It had the mineral elements in it that 
are needed by plants, to be added to 
water and air and sunlight to make 
food. Lost from the farms, it can never 
be replaced, at least in humanly calcul- 
able time. 

Dust storms like that have been fair- 
ly frequent things, of late years, but 
only in the Midwest. They start in Col- 
orado or Nebraska, choke lungs and 
sting eyes in Iowa and Illinois; not un- 
til this year have they ever reached the 
East. 

In ancient times such an unfamiliar 


event would have been regarded as a 
portent and a sign of warning of dis- 
aster to follow, as was the Darkness 
over Egypt in the time of Moses—tt- 
self not improbably just such a dust 
storm. Our dust storm was a portent 
and a sign of warning, needing no sup- 
ernatural sanction to make its lesson 
clear for the eyes and the minds of peo- 
ple who are thinking—as many are 
thinking hard today. It was a sign of 
warning that the farm problem of the 
Midwest is a national problem, not a 
regional one. It was a warning that the 
soil there, and elsewhere in our country, 
too, is in danger of becoming a nomad 
soil, a gypsy soil, abiding nowhere, 
profiting nobody, turning from its age- 
old function of creating wealth to a new 
racketeering occupation of destroying 
property and impoverishing the people. 
It was a warning that under our 
planless, systemless, anarchic mode of 
land use we are about to make a reality 
out of a myth. We are getting ready 
to create The Great American Desert. 


The Myth of the Desert 


When Brain-Truster Thomas Jeffer- 
son became President, a century and a 
third ago, one of the important moves 
in the New Deal of his day was the 
purchase of a great chunk of land west 
of the Mississippi. The opposition 
newspapers of his time denounced him 
for ‘usurping the powers of Congress” 
when he did so, and Jefferson himself 
admitted (with a red-headed, freckled 
grin) that he had ‘'stretched his power 
till it cracked.” 

The opposition newspapers also de- 
clared that the fifteen million dollars of 
taxpayers’ money which Jefferson had 
squandered on this 800,000 square miles 
of territory was just poured into a hole 

for was not almost all of that land 
comprised in The Great American 
Desert ? 

But Jefferson only sent out his trust- 
ed fiends, Lewis and Clarke, to look 
over the bargain he had bought, and 
they quickly laid the ghost of the Great 
American Desert myth. Within a gen- 
eration after the return of their expedi- 
tion, the scoffers’ sons were getting rich 


selling wagons and plows and guns to 
the pioneers who were going out into 
this Great American Desert, to break 
the virgin sod and raise crops such as 
not even Joseph dreamed of when he 
was Pharaoh’s overseer in the Seven Fat 
Years of Egypt. 

But a Pharaoh has arisen in this land, 
who knew not our Joseph, and his name 
is Agricultural Overproduction. The 
needy years of the World War called for 
wheat, wheat, wheat, always more wheat ; 
called for meat, meat, meat, always 
more meat. It was a patriotic duty to 
produce in excess. Land was plowed 
beyond the margin of safe grain farm- 
ing, herds were bred past the capacity of 
rangelands to support them. 

And when the men of Europe stopped 
killing each other and went back to 
their own farms, throwing tariff hedges 
around themselves, down came prices. 
And American farmers, unorganized, 
could only meet lower prices by raising 
more stuff to sell. And the land was 
plowed to dust, grazed clean as though 
shaved with a razor. 

Then came the drought, and with the 
drought the wind. And the land, with 
no more grass-roots in it to hold it in 
subjection, rose in anarchy and filled 
the sky, a portent and a sign of warning. 
And people who had never thought of 
the farmer's troubles before, wiping a 
film of his farm out of their eyes and 
coughing it out of their throats, were 
perforce made thoughtful of them. 

What are we doing with our land? 
The question is on city tongues as well 
as country tongues now. It ts asked in 
the East as well as in the West. What 
are we doing with our land? Are we 
really making a desert of it? 

Man-Made Deserts 

The suggestion is not as fantastic as 
it sounds. There are other man-made 
deserts in the world, or at least deserts 
where the recklessness or hunger-drive 
of men have supplemented the unkind 
offices of a slowly dessicating climate 
and brought the region to agricultural 
suicide. China can tell us, and Africa. 

Not long ago, a scholarly Chinese was 
talking to a well-known, widely traveled 
American newspaperman. A drought 
was over China, with famine certain to 
follow, and a dust storm was raging 
outside as he spoke. Said this Chinese: 

“These droughts, dust-storms and 
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‘amines are just what you Americans 
re in for unless you wake up in time. 
can understand them in China because 
the damage was done centuries, even 
thousands of years ago—before people 
knew what deforestation and bad farm- 
ing could do to a nation. But I can- 
not understand a country like the United 
States allowing such a thing to happen.” 


“To Make Some Forests” 


China is not asleep any longer, either. 
China is out to salvage the fertile lands 
she has left, and even to redeem the 
desert, if ‘domestic fury and fierce civil 
strife,” and the ambitions of imperial- 
istic foreign powers, only give her a 
chance. 

A dozen years ago, a quiet young 
Chinese was studying in the botany de- 
partment of the University of Chicago. 
“When I finish here, I go to Yale, study 
forestry,” he explained to an American 
fellow-student. The American looked 
his surprise: he had always understood 
there were no forests in China. “Oh. 
yes,” the Chinese continued, with a 
quick smile: “your foresters have as 
their task to conserve the forests. It 
will be my job in China to make some 
forests !”” 

America might do well to follow the 
good example of this modern Chinese 
scholar, rather than the ill example of 
the ancient land-ruining Chinese peas- 
ants. 


The Burden of Africa 

Africa also speaks. For centuries the 
population of South Africa has been in- 
creasing, though even yet it is not over- 
crowded. The methods of the natives 
have been astonishingly similar to those 
of our own Western ranchers: raise lit- 
tle patches of grain and vegetables, 
gtaze the land empty, and move on. 
Winds whip across the denuded soil, 
scouring its surface away. Sudden heavy 
rains lash it, furrowing it, cutting cat- 
tle and game paths into runnels, and 
these into crumbling gullies. The good 
surface soil goes into the streams and 
chokes them with silt; the new surface 
1s not only cut to pieces physically but 
1s impoverished chemically. European 
administrators are very much concerned, 
and discuss means of inducing the pop- 
ulation to shift to better lands and cease 
their ruinous methods of exploitation. 

Does it not all have a familiar sound ? 

Man has been a herdsman for not 
over ten or twenty thousand years, an 
agriculturist for perhaps six or seven 
thousand. But in the older agricultural 
lands he has already ruined himself, and 
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AS THE WIND BLOWS 


Not snow—just good farm land gone bad. Whirled by the winds into dunes over the 
farmstead, it ruins the buildings, and of course can grow no corn. 


even in our boasted “advanced” Amer- 
ica the same unintelligent process is go- 
ing on at an accelerated pace 

At least, though, there are those 
among us who have seen the peril and 
have given us warning, if we will only 
listen to them. There is still time. We 
may have bread tomorrow, if we will 
agree to be less greedy today. 

The remedy? Simple—though labor- 
ious, and not swift. Just this: fill the 
soil with roots again. Quite literally, 
“Go to grass!” And trees. 

What is now the rich plowed corn- 
land of Iowa and Illinois and eastern 
Nebraska was once long-grass prairie. 
Farther east, in the Ohio valley and the 
Great Lakes country and the Deep 
South, there were forests. We cut and 
burned down the forests, plowed out 
the deep-rooted prairie sod. In doing 
so, we destroyed the innumerable tough 
cords of roots, that held the soil to- 
gether. The living green lawgivers 
once held the loose anarchic unalive soil 
particles together. We destroyed them. 
If we would end the insubordination of 
the soil, we must restore them. 


Grass for Salvation 


That does not mean that we must 
give the whole country back to the for- 
ests, and wait, like Elijah, for ravens to 
come down out of the treetops and feed 
us. It does not mean that we must 
grow only long grass where now the tall 
corn grows—and turn ourselves out to 
pasture, like Nebuchadnezzar. We can 
keep our cornfields. But it does mean 


that we must set regiments of trees, and 
phalanxes of stubborn, deep-rooted per- 
manent grasses on sloping lands, to dis- 
cipline and halt the runaway soil. It 


does mean that we must throw zones of 
permanently-rooted plants around the 
plowlands, to imprison the truant land. 

And in all this, the cow, patient be- 
reaved foster-mother of our human race, 
will be our chief ally. Already she ts 
responsible for a quarter of the total 
farm income; and Secretary Wallace, 
the farmer-scientist who is now adding 
statesmanship to his laurels, insists that 
she needs a lot more work. It is tragical- 
ly true that the children of the poor do 
not get enough milk to drink. It is 
even more shockingly true that the chil- 
dren of the rich do not drink enough 
milk, either. And there is plenty of 
room inside the grownups, too, for the 
products of the cow. 


The Cow as Exorcist 


The menace of soil waste looms like 
a genii in an oriental tale. Its possible 
exorcism reads like a nursery tale of the 
sunset lands: 

The farmer began to plant the seed, 
the grass began to hold the soil, the 
cow began to eat the grass, the children 
began to drink the milk... . A whole 
cycle of beneficence, if it is only inau- 
gurated in time. 

A special bureau of the Department 
of the Interior, known as the Soil Ero- 
sion Service, is striving hard to get it 
inaugurated. With pick and spade they 
labor, on thousands of wasted acres 
that may yet be saved; with the 
spoken and the radioed and the printed 
word they spread their gospel. 

And this is the heart of the gospel 
they preach: 

Get roots Lack into the soil! 


Science News Letter, August 18, 1934 





108 


PHYSICS 


SCIENCI 


News LETTER for 


August 


Why Is a Crooner? 


Science Seeks Answer 


Tests Show That Good Voices Are Likely to Be 
Loud Voices, Too; Overtones Important to Quality 


OF pry instruments that turn sounds 
of the singing voice into electrical 
impulses and make possible voice ‘‘pho- 
tographs,’ science is at last trying to 
find out what makes the mystic “good 
singing’ voice. And what acoustical dif- 
ference there is between the voice of an 
Operatic star and a radio crooner. 

At the Peabody Conservatory of Mu- 
sic in Baltimore, Wilmer T. Bartholo- 
mew is collecting data which may soon 
take some of the dogmatic tradition, 
cut-and-try methods and mysticism out 
of voice teaching. He wanted to find 
out if the usual system of mental im- 
agery, in which the voice student is told 
to sing by ‘‘getting it up,” “forward,” 
“against the teeth’ or “‘all through the 
head,” really helps. The results are re- 
ported in the Journal of the Acoustical 
Society 

The musical research indicates that 
while the attempt to sing “all through 
the head” improves the singing tone it 
has little effect on the production of 
good quality. The mental imagery is 
goo’ psychology and physiology but not 
physics. It is good pedagogy, but a trial- 
and-error and not a scientific pedagogy. 

All the attempts to make the pupil 
sing from particular spots in his head 
or throat help singing by relaxing the 
tongue and jaws and the enlargement 
of the pharynx. In general, music teach- 
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ers find, a “yawning sensation” tends to 
help voice quality while the “swallow- 
ing sensation” —a much more frequent 
physical act—tends to harm voice qual- 
ity. 

From an_ acoustical standpoint a 
“good” voice must possess vibrato, that 
is, it must wobble but do its wobbling 
evenly about six or seven times a second. 
And the vibrato should include a reg- 
ular variation in pitch, intensity and 
timbre. In a good voice this unconscious 
varying of tone is more marked the 
louder one sings. 

Popular opinion to the contrary, it 
appears that the person who has good 
quality of voice can sing louder than 
an individual with poor quality. A large 
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throat which usually produces a good 
singing tone is also able to go to higher 
intensity of sound by allowing freer 
vibration of the vocal cords. 

A good voice, too, should have what 
music teachers call a low formant: 





the low frequencies of sound should be | 


strong in proportion to the higher ones, 
Any note sung consists of a fundamen. 
tal frequency plus overtones or “par. 
tials." A good voice can produce the 
fundamental and plenty of the second 
partial. Thus for middle C, 262 cycles 
per second, a good voice has plenty of 
the second partial at double the fre- 
quency, 523 cycles per second. Poorer 
voices sing the fundamental but mix 
in with it the third, fourth and fifth 
partials, the pleasing second partial be. 
ing weak. 

Finally a good singing voice has also 
a high formant consisting of frequen. 
cies between 2,800 and 2,900 cycles. 
Most of the energy in the good voice, 
in fact, appears to be expended in cre- 
ating these higher pitched sounds even 
when the singer is producing low notes, 
In a baritone singing a low note the 
high formant sounds may be equivalent 
to the 25th partial. 
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Machine, Not Horse, Will 
Make Kings of Tomorrow 


ILL warriors of tomorrow ride 

into kingships on the backs of 
machines, as the warriors of past ages 
rode into their kingships on the backs 
of horses ? 

Latin “rex’’ and Sanskrit “rajah” 
both derive from a common original 
word meaning “horseman,” indicating 
that it was the borrowed power of the 
horse that raised these rulers to their 
thrones. Will our present-day Duces 
and Fuehrers, who live by the borrowed 
power of machines, eventually evolve 
into “mechanarchs,” or something like 
that? Is the mid-Twentieth Century to 
get, if not gods out of the machine, 
then at least kings ? 

One is tempted to speculate. Most 
great kingdoms of the past have been 
built on the skill in the art and science 
of war possessed by relatively small 
groups of men loyal to a single mag- 
netic leader: Alexander's terrible cav- 


alry and that impregnable fortress on 
foot, the spear-bristling Macedonian 


phalanx; the ruthlessly triumphant le- 
gions of Rome; the mailed knights of 
the Middle Ages. All these, and their 
parallels elsewhere in history, pitted 
small numbers of skilled, disciplined 
men, whose life profession was arms, 
against masses of half-trained, indiffer- 
ently-armed citizen soldiers, volunteer 
or conscript. They plowed through 
them, mowed them down, made them 
subjects or slaves. The skilled soldiers 
of the little armies became aristocrats, 
their leaders kings. 

Gunpowder, that great equalitarian 
force, for a time made skill in the old 
handicraft of war of less avail. The 
democratic armies of Gustavus Adol- 
phus had two kinds of f ront-rank 
soldiers, musketeers and pikemen. A 
nameless clever armorer in Bayonne 
showed how the pike-point could be 
fastened onto the musket, and thence 
forward for some three centuries all 
foot-soldiers were equals, armed with 
a gun to shoot, and a bayonet for pike- 
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stabbing at close quarters. 

The World War rapidly re-intro- 
duced much of the old complications of 
front-line armament, again putting a 
premium on professional skill in killing. 
Up to the front, with rifle and bayonet, 
went grenades of half-a-dozen kinds, 
trench mortars, small-caliber cannon, 
automatic rifles, machine-guns, gas 
weapons of all degrees, flame-throwers, 
flares, rockets—a veritable orchestra of 
death. To the front also came tanks, 
and strafing planes flying low. 


MATHEMATICS 
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Probably no modern soldier is pro- 
ficient in all modern front-line weap- 
ons; but with equal probability the long- 
enlistment soldier, such as the man of 
the German Reichswehr, has adequate 
command of several of them, just as a 
good orchestra musician can play half- 
a-dozen instruments acceptably. 

Like the Pretorian Guard of Imperial 
Rome, a small, technically skilled force 
may make emperors—or break dicta- 
tors. 

Letter 
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Relativity Yields Formula 
Good for Many Machines 


F WHAT USE is relativity? This 
is a question frequently asked by 
the impatient layman. Theoretical en- 
lightenment, the unification of diverse 
phenomena, etc., have been the kind 
of answer he has so far received. But 
now a more practical answer is given 
by Dr. Gabriel Kron of the Engineering 
Department of the General Electric 
Company at Schenectady. He finds that 
the mathematical methods of relativity, 
the famous “tensor theory’’ can be ap- 
plied to dynamo electric machinery, in 
fact to all kinds of rotating electrical 
machinery. 

And there is great advantage in so do- 
ing. Up to now, Dr. Kron points out, 
every different type of machine has a 
different mathematical theory, and the 
method that applies to one does not 
apply to another. Worse still, the same 
machine has many different theories ac- 
cording to the different engineers that 
have handled it, so that, as Dr. Kron 
says, we have as many separate theories 
as there are different types of machines 
and different types of engineers. 


Months to Learn Theory 


It takes several months, he says fur- 
ther, to learn the theory of one machine. 
Consequently each engineer knows thor- 
oughly only his own machine. To know 
another he must start over again at the 
beginning. 

Dr. Kron, instead, establishes a “‘set 
of tensors” for the “generalized ma- 
chine” and shows how by a routine 
“transformation of coordinates” the 
formulae can be applied to any type 
of machine whatsoever. It takes no 


longer, or even so long, he maintains, 
to learn this general method than it 


does to learn the theory of a single 
machine, and when the engineer has 
done so, he has the enormous advantage 
of having mastered every type of ma- 
chine instead of only one. 

In short, the tensor theory is like a 
universal language. It may be a little 
troublesome to learn, but once acquired 
you can get along without other lan- 
guages. 

Dr. Kron’s method is presented in a 
formidable paper, ninety-one pages in 
length, in the Journal of Mathematics 
and Physics published by the Massachu- 
setts Institute of Technology Press. 


The Useful Tensor 


The tensor theory was devised many 
years ago as a means of handling com- 
plicated sets of equations involving 
many unknowns and many dimensions 
of space. The tensor is a symbol that 
stands for a whole set of equations of 
a particular form. These symbols can 
be handled by themselves, thus saving 
the immense labor and possible confu- 
sion of writing down all the separate 
equations. The method has so far been 
applied only to the gravitational the- 
ory of relativity. Attempts to develop a 
universal unified field theory which 
should include both gravitational and 
electro-magnetic phenomena have so far 


failed. Dr. Kron’s generalized theory . 


of electrical machinery is, however, a 
kind of special unified field theory. It 
includes the electrical phenomena and 
the weight and inertia of the moving 
parts as well. He makes use of curved 
space and many spatial dimensions, even 
using when necessary an infinite number 
of dimensions. 
Science Newa 
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ETHNOLOGY 


White “Witch Doctors” 
Scorned as Illogical 


HE ENGLISH are the most illogical 

people living. This is the verdict of 
the African natives who associate with 
them. 

And Dr. J. S. B. Leakey, British 
searcher for ancient human bones in 
Africa, who brought this news to the 
International Congress of Anthropolog- 
ical and Ethnological Sciences meeting 
in London, says: 

“They are not unreasonable in think- 
ing so. 

The Africans are puzzled because the 
whites, so it seems to the blacks: 

1. Practise witchcraft in many forms. 

2. Attack witchcraft practised by the 
blacks. 

3. Consider it wrong for Africans to 
punish members of their community 
practising black magic. 

4. Refuse to punish people accused 
of killing by witchcraft on the ground 
that witchcraft is impossible. 

5. Although attacking blackman’s 
witchcraft, try to prevent Africans from 
using whiteman’s ‘‘witchcraft.”’ 


Science as Witchcraft 


The Africans are convinced that 
white men practise witchcraft, Dr. 
Leakey explained. And to support their 
contention they point to such modern 
marvels of science as chloroform, use 
of fingerprints in identifying criminals, 
making of photographs, which the na- 
tives consider is the catching of a man’s 
shadow in a box, predicting eclipses, 
thermometers, blood tests, phonographs, 
radio, etc. 

“We deny yet we fear witchcraft,” 
Dr. Leakey observed. “We can not ex- 
pect African natives not to believe in 
witches. It must be remembered that 
just 200 years ago the English con- 
demned witches to death.” 

Dr. Leakey also contended that Eu- 
ropeans should go slow in attempting 
to change African marriage customs be- 
cause the European models are seldom 
suitable for use among the natives. 
August 18, 
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An entomologist reports that the cof- 
fee bean weevil has a curious head struc- 
ture, the mandibles with which it grinds 
up its coffee-bean diet being entirely 
separate from the rest of its mouth— 
very much as if a human being had its 
teeth and jaws near his nose and the 
rest of his mouth where it is 
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Makers of Land 


- T IT ODD, how plants can turn 
air and water into solid land! 

All over the world, the phenomenon 
of the filled-up lake is common. You 
will often hear an Oldest Inhabitant 
say, “This marsh-pasture, here, used to 
be one of the prettiest little lakes you'd 
want to see—full o’ waterlilies, and wil- 
lows and cattails all round the edge. 
But now it’s all filled up, except in real 
wet spells.” 

Even allowing for the possible has- 
tening of the drying-up process by an 
impatient drainage canal dug by the 
hands of men, much of the disappear- 
ance of such shallow bodies of water is 
to be accounted for by the slow but in- 
cessant activities of the very waterlilies 
and cattails and other water-dwelling 
plants which the old-timer remembers. 
The leaves and stems that sought the 
sun, the roots and rhizomes that bur- 
rowed in the bottom mud, have returned 
to the earth from whence they came. 
Inch by inch they have built up the bot- 
tom, until bottom has merged with top, 
and there is no open water left. 

And paradoxically enough, they have 
used the water itself, plus part of the 
air, as raw materials for the making of 
this new land. For as everyone knows, 
the carbohydrates that make up practical- 
ly the whole of the plant body are 
formed from water plus carbon dioxide 
from the air, acted upon in the green 
leaves by the energy of the sun. 

The soil in the bog-peat or marsh- 
muck left by one of these disappearing 
lakes or ponds is almost wholly of this 
vegetable origin, as a rule. There 
may be a certain amount of sand or 
other mineral stuff in it, blown in by 
wind or washed in by inflowing brooks. 
There may also be small additions of 
shells or skeletons of various animal 
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forms. But in the main, the new soil 
is made up of plant remains. 

So much is this the case, that extinct 
lakes are often “mined” for humus, to 
add to soils too rawly mineral for thé 
comfort of garden plants. A profitable 
business is founded on the strange arith- 
metic of the water-plants: leaves: air 
plus water plus sunshine-fire equals 
earth. 
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Luminous Night Skies 
Caused by Cosmic Dust 


T TIMES there is a strange lumi- 

nosity in the sky at night. More or 
less extended areas glow faintly or 
stretch in bands across the sky. Such 
bands have been observed simultaneous- 
ly at widely separated points, such as in 
Middle-Europe and in Scotland. AI- 
though occurring prevailingly inthe 
northern sky, and often mistaken for 
some form of auroral effect, these bright 
areas are evidently not of this nature, 
because the light is steady, the streaks 
run prevailingly from east to west, and 
the phenomenon is not accompanied 
with marked magnetic disturbances as 
is the case with the aurora. 

A thirteen-year study of this phe- 
nomenon has just been reported by Dr. 
C. Hoffmeister of the Sonneberg Ob- 
servatory near Berlin. He finds that it 
occurs more often when shooting stars 
are numerous, as at the time of a meteor 
shower. 


Not Meteor Dust 


A rough connection of the sort had 
been observed before, and was ex- 
plained by the Japanese scientist Dr. 
Nagaoka as due to dust produced by 
the disintegration of the meteors. But 
the careful observations of Dr. Hoff- 
meister showed that the luminosity 
sometimes precedes, sometimes follows 
a meteoric shower, and sometimes is ab- 
sent altogether. 

The meteors that strike into our at- 
mosphere in April, called the Lyrids, 
do not produce this luminescence. The 
Perseids that arrive in August and are 
very numerous produce relatively little 
of it. On the other hand, the Leonids, 
the Geminids, and other lesser showers 
produce considerable effects. 

For these reasons Dt. Hoffmeister be- 
lieves that the dust that causes the lumi- 
nosity is of cosmic origin and is brought 
into. our atmosphere along with the 
meteors, instead of being produced af- 
ter they arrive. 
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He points out that all these meteor 
streams that the earth periodically en. 
counters have been produced by the 
breaking up of comets. This must have 
produced not only the larger particles 
that “appear. in our atmosphere as 
meteors, but also smaller particles and 
dust. The latter, encountering no resist- 
ance in empty space, travel along with 
the larger particles, and like the latter 
become eventually distributed through- 
out the whole orbit. 

The Lyrids and the Perseids, he fur- 
ther points out, are derived from two 
rather old comets that broke up in 
1861 and 1862. Their dust has been 
nearly all swept up. 

The sudden injection of cosmic dust 
into the atmosphere also affects radio 
reception. The dust particles neutralize 
the electrified particles that compose 
the “ionosphere,” that reflecting layer 
that causes radio waves to hug the sur- 
face of the earth. 
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Discovery of Lizard-Eating 
Spiders Reported in India 


ROM INDIA comes the story, pub- 
lished in the current issue of the Sci- 
entific Monthly, of how spiders enmesh 
lizards in their webs and devour them. 
The first man actually to see a con- 
test between spider and lizard was 
Gopal Chandra Bhattacharya of the 
Bose Research Institute, Calcutta. The 
lizard-eating spider measured three 
inches across its leg-span. Its web was 
three feet square. With this equipment 
the comparatively lightweight spider 
was not at too much of a disadvantage 
in trapping a common house lizard 
three and three-quarter inches from 
head to tail and weighing considerably 
more than its captor. 

The spider's first attempt failed. At- 
tracted by a dragonfly fluttering in the 
web, the lizard was soon tangled in the 
meshes. 

The spider was too hasty in its at- 
tack. The lizard had not been trussed 
securely, and managed to get loose. 

The second effort was more -success- 
ful. After wrapping its catch in flossy 
silk, until it was completely mummified, 
the spider hopped up and down a num- 
ber of times as if in triumph, and then 
sank»his fangs into the back of the liz- 
ard’s neck. Inside the silken sheath the 
lizard shivered once or twice. A short 
time later the spider had eaten it com- 
pletely. 


Science News Letter, Auguat 18, 1984 
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@First Glances at New Books 


Physics 

THE Story oF ENerRGy—Morton 
Mott-Smith—A p pleton-Century, 305 p., 
$2. Mechanical power, the tireless slave 
of man, is the tool that distinguishes 
the present civilization from all others 
of the past. Yet it is only 169 years 
old. From the rudimentary steam en- 
gine of Watts the use of controllable 
energy has so increased that today some 
billion horsepower is obtained by the 
combustion of fuel alone. This is five 
times the physical energy which the en- 
tire population of the world could de- 
velop if it worked as hard as it could 
continuously. As a physicist Dr. Mott- 
Smith avoids a discussion of the social 
and economic effects of the discovery of 
the previously untapped “mine” of 
energy. Some would say that it made 
the world join the “nouveau riche” 
category of one who squanders his ir- 
replaceable capital. As a physicist the 
author sticks to the fascinating story of 
how mankind discovered its “energy 
mine’ and adapted it more and more 
to its uses; first by trial and error im- 
provements in steam engines and finally 
by the true understanding of the nature 
of heat and its relation to energy. The 
Story of Energy is the latest volume 
in the readable “Appleton New World 
of Science Series.”’ 
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Physics 

THE ELECTROMAGNETIC FIELD—H. 
F. Biggs—Oxford University Press, 158 
p., $3.50. English text designed for stu- 
dents who, in America, would be first 
year graduate students in physics. The 
reasoning is from the physical rather 
than the mathematical side. Sometimes 
this approach introduces approximate 
truths into the analysis but the author 
maintains with justification, “The very 
inaccuracies of such steps is often in- 
structive.” 
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Mathematics 

A History OF MATHEMATICS IN 
AMERICA BeForE 1900—David Eugene 
Smith and Jekuthiel Ginsburg—O pen 
Court Pub. Co., 209 p., $2. A valuable 
contribution to the history of science in 
the western hemisphere. It is inter- 
esting that the clergy were the first in 
the New World to feel a need for 
mathematics beyond simple measure- 
ments and calculation. Being the most 
highly educated, they were called upon 
to decide matters concerning the calen- 


dar, and the Catholics fixed Easter, 
Christmas and various saints’ days. Out 
of this, there grew the demand for ob- 
servatories and courses in astronomy in 
early colleges. Progress after 1900 is 
not covered. 
Science News Letter, August 18, 1934 
Mathematics 
MATHEMATICS EssENTIAL For ELE- 
MENTARY STATISTICS—Helen M. Walk- 
er—Holt, 246 p., $1.50. The old adage 
about liars figuring applies equally well 
to those ill-equipped persons who rush 
into statistics and produce unintentional 
untruths. Use of a book such as this to 
acquire some of the fundamentals of 
mathematics necessary in statistical work 
should increase the general validity of 
one’s handling of figures. The author 
is assistant professor of education, 
Teachers College, Columbia University. 
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Mathematics 

TABLES OF THE HIGHER MATHE- 
MATICAL FUNCTIONS—Harold T. Da- 
vis—Princi pia Press, 377 p., $6.50. Vol- 
ume I of what is to be a series of books 
on mathematical functions. Contains in- 
terpolation tables, Gamma _ functions 
and Psi functions. 
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Hygiene 

SEEING AND HUMAN WELFARE- 
Matthew Luckiesh Williams and 
Wilkins, 193 p., $2.50. Here is an at- 
tractively illustrated, interesting book on 
what the author calls “the new science 
of seeing.” 
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Business Administration 

BUSINESS ORGANIZATION AND COM- 
BINATION—Richard N. Owens—Pren- 
tice-Hall, 649 p., $5. Non-corporate 
business organizations, corporations and 
other industrial combinations are ex- 
plained, together with the regulations 
that surround them. The author is pro- 
fessor of accounting and business ad- 
ministration in George Washington 
University. 
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Chemisty 

THE CHEMISTRY OF SoLips—Cecil 
H. Desch—Cornell University, 213 p., 
$2.50. This volume contains the sub- 
stance of the lectures delivered by the 
author at Cornell University during the 
first semester of 1931-32 as the George 
Fisher Baker Non-Resident Lecturer in 
Chemistry. 
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Trigonometry 

PLANE AND SPHERICAL TRIGONOME- 
TRY—Claude Irwin Palmer and Charles 
Wilber Leigh—McGraw-Hill, 229 p., 
$1.50. A new set of problems at the end 
of each chapter makes this, the fourth 
edition of the well-known text, an im- 
portant one. 
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Physical Chemistry 

UN Nouveau Corps Simpie, Le 
DEUTERIUM Ou HyprROGENE LouRD 
E. Darmois—Hermann et Cie., Paris, 24 
p., 7 fr. Resumé of the history of 
“heavy water” and the double-weight 
isotope of hydrogen from their discov- 
ery up to December 1933. 
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@First Glances at New Books 7 


Agriculture 

YEARBOOK OF AGRICULTURE, 1934— 
U. S. Dept. of Agriculture—Gort. 
Print. Off., 783 p., $1. Outstanding in 
this newest report of a year's progress 
is the discussion of the New Deal in 
agriculture, now in full swing. The ideas 
of crop control, fitting the country’s 
agricultural production to its possible 
market, of price parity and the devices 
used under the A. A. A. to achieve it, 
of soil erosion control and forest con- 
servation on their new basis, of agri- 
cultural financing, are all forcefully set 
forth by Secretary Wallace in his intro- 
ductory section. The customary record 
of advances in the production of better 
crop plants, the combatting of pests and 
diseases, and other means for increas- 
ing the efficiency of the farm as a pro- 
duction unit is given full space; for it 
is recognized that the farmer is still 
benefited by lowering of the per-bushel 
production costs, even when the total 
number of bushels is being curtailed for 
the sake of a better selling price. 

Science News Leiter, August 18, 1934 

Geology 

ComMPILACION De Los’ Estupios 
GEOLOGICOS OFICIALES EN COLOMBIA 


1917 a 1933, Tomo I—Roberto 
Scheibe—Colombia, Imprenta Nacional 
(Bogota), 475 p. The first volume of 


a new series on the geology of a country 
of great economic possibilities as well 
as high scientific interest. The text ts 
in simple, easy-flowing Spanish, which 
even a North American university grad- 
uate ought to be able to read. Four 
more volumes are announced to com- 
plete the series. 

Science 


News Letter, August 18 1934 


Mathematics 

Carrfs Macigues Au DeGrRE N— 
E. Cazalas—Hermann et Cie., 191 p., 
{0 francs. Mathematical theory of why 
those magic number squares add up to 
7 or 9 or 119 each way. 


News Letter 1934 


Science Auguat 18, 
Psychology 
EXTRAORDINARY PoPULAR DELU- 
SIONS AND THE MADNESS OF CROWDS 
Charles Mackay—L. C. Page, 724 p., 
$6. A verbatim reprint of the edition 
of 1852 with reproduction of the orig- 


inal illustrations. This edition did not 


contain certain passages which occurred 
in a previous edition of 1841 and these 
selections are now published separately 


in a pamphlet which can be obtained 


from the same publisher for $1. A wide 
variety of famous superstitions, falla- 
cies and frauds are discussed, including 
the Mississippi Scheme, the South-Sea 


Bubble, the Witch Mania, haunted 
houses, and Robin Hood. 
Science News Letter, August 18, 1934 


Astronomy 
WHEN THE STARS CoME OuT—Rob- 
ert H. Baker—Viking, 188 p., $2.50. 
A book on progress of astronomy from 
Biblical times to the present for young 
reacers of high school or college age. 
Pleasingly illustrated with charts, dia- 
grams and photographs. 
Science News Letter, August 18, 1934 
Astronomy 
RED-SHIFTS IN THE SPECTRA OF 
NEBULAE—Edwin Hubble—Oxford, 17 
p., 80c. Mt. Wilson Observatory’s uni- 
verse explorer here makes his Halley 
Lecture available in printed form. 
Science News Letter, August 18, 1934 
Political Science 
ASPECTS OF ATHENIAN DEMOCRACY 
—Robert J. Bonner—University of Cali- 
fornia, 199 p., $2.25. Of interest in 
this day of striking European examples 
of the conquest of dictatorship over 
democracy, the scientist misses in this 
volume a chapter on science comparable 
with those on literature and religion. 
Science News Letter, August 18, 1934 


Library Science 
A List OF AMERICAN PERIODICALS 
AND SERIAL PUBLICATIONS IN THE Hu- 
MANITIES AND SOCIAL SCIENCES—Leon 
F. Stock—American Council of Learned 
Societies (Bull. No. 21), 130 p., 25¢. 
Science News Letter, August 18, 1934 

Archaeology 
EXCAVATIONS AT GUALUPITA—Suz- 
annah B. Vaillant and George C. Vail- 
lant—American Museum of Natural 
History, 135 p., $1.25. A technical ac- 
count of excavations near Cuernavaca, 
Mexico, made in January, 1932. A com- 
parison of figurines of Gualupita cul- 
ture with those found in the Valley 
of Mexico dates this site as belonging 
to the “Archaic’’ period. 
Science News Letter, 


August 18, 1934 


Science 

THE WORLD IN MODERN SCIENCE-— 
Leopold Infeld—G. P. Putnam's Sons, 
287 p., $2. Brief introduction by Albert 
Einstein. Translated from the Polish 
(the author is reader in theoretical 
physics at Lw6w University) by Louis 
Infeld. Modern physics, particularly 
as it concerns the atoms and their com- 
position, is the subject of this volume 
that also gives the historical develop- 
ment of physical theories that dominate 
today’s scientific thought. It is intended 
to be read by those who have no previ- 
ous specialized knowledge as well as by 


scientists themselves. 


News Letter, August 18, 1935 


Science 


Geology 
GEoLocic History AT A GLANCE— 
L. S. Richards and G. L. Richards, comp. 
—Stanford Univ.—Educational edition, 
80c. This unique publication consists 
of two large folded charts, on which are 
synthesized, with astonishing cogency 
and ingenuity, diagrammatic cross sec- 
tions, geologic outline maps, striking 
photographs and a brief text. It is all 
done so simply that he who looks at a 
stone may read. 
Science 1934 


News Letter, Auguat 18, 


Animal Pathology 
WesTERN Duck SICKNESS: A FORM 
oF BotuLisM—E. R. Kalmbach (with 
BACTERIOLOGICAL CONTRIBUTIONS — 
Millard F. Gunderson)—Govt. Print. 
Off., 82 p., 10c. Science ends the chase 
of a wildfowl disease that has dismayed 
conservationists, sportsmen and friends 
of wild life generally, throughout the 
West. Methods of prevention and con- 
trol are suggested; means to apply them 
must be found. 
Science 1934 


News Letter, August 18, 


Aeronautics 

THE EcoNomics OF AIR MaAIL 
TRANSPORTATION—Paul T. David— 
Brookings Institution, 235 p., $2. 
August 18, 1985 


Science News Letter, 


Photography 

AN ELEMENTARY COURSE IN PHO- 
TOGRAPHY—Eastman Kodak Co., 45 p., 
free to teachers. Series of thirty lessons 
on photography in mimeographed form. 


Science News Letter, August 18, 19384 
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